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(57)Abstracfc 

PROBLEM TO BE SOLVED: To provide a wireless 
communication system, with which the capacity and 
performance of the wireless communication system are 
remarkably improved by using an antenna array and 
signal processing. 

SOLUTION: The wireless system includes a network of 
base stations (1) for receiving uplink signals transmitted 
from a plurality of remote terminals (69) and for 
transmitting downlink signals to the remote terminals. 
Each of base stations (1) includes a plurality of antenna 
elements (18) for transmitting the downlink signals, a 
plurality of receiving antenna elements (19) for receiving 
the uplink signals and a processor (13) connected with 
the antenna elements for determining a spatial signature 
and multiplexing and demultiplexing functions. A multiple 
base station controller (66) is used for optimizing the 
network performance. 
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[0 03 7] 04i* v ^©^£©^ + ^±©1-3© 
®Pi^©fcJf)©^ra^l'?7'U'^-y-?:7Kb-CI,»i 0 £ 

<Dmmsm.<Dtc}fo^ 5E3 ftfctS^DB 9 ©»$#« s > "C 
SiSft. t/cw tx Ci)«C©#il©^i'^Jl/±©C©a 
PIl§5fc©fcA©£|lB£S{b*^ * Y ;n 2 © i SB© 
5£#£g|L-Ct»£. ##ffl©^^*;P_h©SHl!g^« 

cc. ^•V7u?7'ud»-y2 3«. ^©^ra^sfbfi*^ 
^ (^p^aita*i 2*^) z<Dimi®m^ 

[003 8] 



(6) 



w* ,,(m) Sb 
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ccte ( • ) -ttWR&a (ss) -c&o, 

S2 6 (a m) tc«t ^r^f &1KI©> 

+ ^^S(c. c©#a©^*A'±-cj£fi;**vT:i.>s& 
3M^«<o£nav^*^ui>if2 3tcj:-9-c£ (6) 
*spfl5$ni. &j£Kig*K:*tt£:LTi,>£©ii % 

g-mitm^ * v }\,Rzm&mm^-v$> s „ s^a© 
+ * ^±-cj£« $ fi-c <, > sgiafiiigsas© skwk:^« 
v > * ? + **micmm2 nzm^x titc. 
[oo39]^$n/t. ^ux&mmic&m.itztitc 
4©^<>^-A*sn-&. * hiatal 4 ». 

«^SB2£Jgg3 2. 'RDf5 e <i?**A*l 0*Wf«* 

S^**JVi*M&l 7 (a m) ^LtL>S„ 

<l^ftffl^a^^S3 2«. 2l7>rt 1 8 
(a m) KJrSj^fcfiK:. ^WK^fttStifc 

*mm%K&m& 3 2 (ommaz. mmfflwr- * 3 1 

[0040] ngHifeW-C«. Qm-?*?"7l'W2 3 

&&m?-i>*)\>mmn (a m) a^mm^ti 

[0041] H^EfkMB. ^sssa* + ***** 

-K#S«£*7*-feXS'X7^r«. «afSJBS3 2 
UT=£S* + **&«&1 7 (a m) ^*£ft^ft 

£a*^ 7 hifcttrtan- Fm^^^itt-rsj; 

[0042] mm 1 £#J*rr *= ^i^R3->^^^-f 

*>i&$t2tii£'>tifcm-ctt. gm^u-kyy-i 3w. 
^©^a©^^ > y > ^ ^ + *^±cdst >^^-Sfc 
^©isffim-^ 1 1 trnm-r s c t *>-cs? *. ^ra^n 

*>\<mm 17 (a m) (C (»£©ta©^')> 

y>?^+**©/c»©£iafa{c^fift;*ti/di^i 0 
-s. cn». c©^a©^>y>$'^*>i'_L©i§Ri 



8) #1820 03-23 38 0 

[ 0 0 4 3 ] SPS^(C^m$4a-5m#*^>3- K-T 

^ + *^=&fflbT8ia©^0iiTo *>LCft*>©BE 
R#SAft>WcC|SB££ii;iTl>ft«\ fflUES&ttWto 
C©?iiEttm3:. SrLl^-if* 

ma?z><Dm cmmz&mrz c i tc <t -c¥rig£?i 
10 sj^TT^ci^tf emu "e©^^©^**^©^ 

en^io . kk. ^©^a©*+*ji'#&ffi°m-e& 

SBfKtt, ^©^^/^^©/c^©^^* 

^©wsiRWfsns. 

[0 0 44] 137 {*. ^a«£fi«T*aiS3fg5&*3© 
^Iffi^J^L-CC^,, ^R^^©T>^^3 9«. T 
>^3 0 *aHtS^fi©M*©/t*K:^ffl-C#5 J: 

-5tc7 ; J .7V^-9-4 0(c^3nr^-5»„ ftmfefljr 
20 f i ^7'u^-9-4o© ; ^tt^i*crt,^„ gmmrM. 
j:5tm<Drmmmm-cit. ^©^^fc^^^u^if 

4 0<DKt>*)ltim/$:m (TR) ;W^*&J§UT 
f a ^Uft4OOHtt4H3:§<l8l4 2^0A 
^ib^SEoTt^. Sffi«4 2t*^>^»3nft: 

<t-*t4 3*#&£u c©ft#«a^S4 5^A*sn 

SIS $ tl/cSm^M# 6 1 tt* b - * 6 0 ->A^ 

[0045] ®mztitc&m%mT- z a q b. sfi^ 
30 ^ctJjJiMg^-^ h (cpu) 6 2^^sn5. ap 

^lfeCT-C«. MRi^**sS^-r-5m^©© (BER) * 
[0046]a^*CPU 6 2««tS|-7-f : 5'a^ , a 

2«. ^^©sm^+^^^sw-rs/tJi)©^®® 
40 ^%ta^-r5/cJt>©siM®»r-^5 6. jimsne 

i$!l@i)7 r -*5 2. SCXMPg^^^^^U-rSO©*:* 
©^^^^"1/^5=-^ 4 9*fe4fitT*. 
CPU 6 2tt, SPg^^-^-h^?*^*-^- 
K7 s -5«4 8*Smr'5. 

[0047] 7-f ^D^>5 8^e>^i«3n4aiis^ 
©#^m^59tt. ^P3S5 l-A^sns. i*fg?n 

ZHm^-ZS 2«aRIJS^CPU 6 2tC<fc^Te»& 

sn^. smans*!!®^-^ 5 2«. wtuvmm&u 
50 mu©s©si5£ t* ^ i-mvm (ber> ) © 



(9) 
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54lCt^7 5 ^Eft3n. itUiSftTMfi&tiWjfi 
^5 5K3n5. im&mfiS 5tt> 7>r7-3 9{tJ: 
o xmrnt ^/c»K 7= * 7 V * If 4 0 -A^J 3 ft -6. 
[00481 ft^l^WTtt. mSffi&kX? 4 V>Z)\,r 

#6 0. W?P*>5 8, Rtfi£«;SftS#;Wt5 

^ju^>^7cc-^ccgft5ftr(,^. 

[0049] IStfia 7 MRUS 
^CPU B2K«fc^rfljai3ftS 
64£ilbT) *-f?*--6 3-*rt-LT. S©7 : -5'4 3 

K J: ^ T^iE^- F K A-5 C <!: ^ ^ S ftT O^iS^K: 
tt. itlSSfcCPU 6 2 tt* 4* ?ilfl§P<t^6 4£h 

-eft(C<fc0Sm7 i -5r4 3-CSm^5 4^ 
KrT £ «fc 5 (CX ^ ? * 6 3 (Cfg^-r -5. 
[ 0 0 5 0 ] 08 ti. 5£fg^^IE&fi6©ftg^0!l£ 20 
^UTC^S. 17©^-f 3«SifM£J8;*ftTl>ft 
l». ^-CDRto»)iLrSm«l4 2 0m^«. t 1 -*^ 

4 4{Cj:ot:it|!gJS^CPU 6 2tc«*&3tx4„ i&s? 
SWWtt. mmifcZC P U 6 2 *&&4 4 
tW*. I3IE*-K*tt. iIRiig5fcCPU 6 2tt. t= 
- $tm4 4 £fi&8 L,r&f3$3fc©i*m£WS^* * * 

£ft#*u ^m^H^y^^+ainmsftssfl®^-^ 

5 2£t,T£lHg5 lRCtti£«ti5 4£ai,TgJft^l 
^HOilSft*. 

[0 05 1] fttSHjfcWCI*. ^SS^tc^llftt&IE^ 30 
Itt^iL&l*. ^©^©•^i'UXT'P-fe;,-?- 

^©ft£?E»!9<jfc:*Hiiji^si£-r s «t 5 tc & -c 

C ©3U&tf)-Ctt. ±j& Utc J: 5 ft JtPS^*(D3HlSra^ 
[0052] 

[#lfe9i©ttflE] -)W-!{fill 

tt. ^•7-<i'UXjHl^x-rAaJ&M(c@S)rS^© 40 
*Kl*tS. £Sft£tt. X-** hJl/^tc^^ftSJfe 
#a©am? + *rt>a**il/-T:t>.5J:9|K©. «t 

A\ $/ctt-eft6©ffl^t>-ti-r*iC«!:)^r?S„ Sfffl 
v;l'? : ^H't/7 I 7^? : ^UJ'f«: 1 Cft6©S#a 
©? + *;ldbfc^S£P.il* + * *tfi«t &C<ttC<fc-p 

U^^2 0«^BW{C^ail / fcTt»^y>^fi^5^ 50 
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*> w -5 n w&m <* n & £ ^ tc ft 4 . 

[0 05 3lHwSli6«tc*Jl»rtt. 7>rt7U-fS 

^^fts^-r+u^jMrn^x^A^iftHasti-s. eft h 

jiLr31®>;>^2K:<tor^te^ft-5. &fc]©«fc5 
? + **±T-fftoft*„ 44gftOT-cu:. y^>u>^tg 

©? + **«, 8 <a m) 

LT^msft*. Kwwmm^it. *fv>v>99m* 

+ #-©M}&l^ttT>^7-*>6gcJiSft6. IS 

tt^=i> h p-7 3 imm brtK^* nr t»4«iwa* 

©SlSO^ra^n^f Ifl 3^?|&U £H:/P-fc?-9- 
l 3 B^snriss^cwBHSis^ogaii^^*?** 

fflT^a^ifcrfS. ilJRSftfc^f **#«£»■? 
*©»»»*«: J: o r 6ftr i»a frfcfciftft 
£F.3:7*P-fe?m 3 + **±<D^"C©«P^* 

©»>^^t4«Itt, *ft?»3WB«**rSC 

ftjsacisi— ©»a©?- ♦ *** ,fes?)5 c s~ffi 

[0 05 4] 3{i, S^$ftfc?-c* 

*Rc^ie*iwB*©fc*©M-» 3 ft tc&mitBi.vm& 

t*;i/*^Lt) S«BlM©^:ai)tcSJR$ftfc?-f*;u 

ffl L/-ct^ffe©jtrB4g^©^3Rc;s >; > ^sccs^$ 
a»*WT-ra&. Mna3ia2^>>i>»«Bp?+* 

-»U*i^©i¥ffiL?:«fa-r5^©a«cKS|{c^S. Cft 

-c. -e© ran?+^*j B»u©®piig5K©ftis?>K:sfi 

{Cft-5. 
[0055] 

[&m®m-mmi hbii ms^^^vi 3©^ 

a-?*©@-c**„ ^la^nHz^-^l 3». V>^27 
U r &f&^ 3 > h p - ^ 3 A > * ^ * - x L/ r t> 



Cio) 
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+ * ^ftm 1 5 mmBLummmMzumr 

[ 0 0 5 6 ] SEO^P -tz 7 If 1 3 «. ^fi i'OKP^^ 
^^©ilfl^^Jl^^U-C^-Sfr. 

SB*«;*h3 4**i5i/ci,»s. ^fi^ffl^n-ci^^ 
p37*--?^k ^©siss^ * *.;i/rt©sii«8i# 

SiPUS^- f<-X36 fticmmis 

[0057] j&IMR^- 3 6P9©£fg5^* 

ft'MKt &aPs^«£«HT^Mfc#©2Hi£ra 

-So 20 

[0 058] j8ij©n*6#n?tt. ^ra^** *©«©*£ 
#>©iifi£ra> ^> a r -e©#sj3iga*-cpi- 

«Sl 4R^T>ftl 8 (a m) *»t,-CS8 

MStifcigJfti Lr. *©«5©MW8*K:iI#Lfc*>© 
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:7Jk Rtfj£faT>^:J- 18 (a m) ft 

©H^a^S'l&tmiBMSr^-Cl,* S. 
[005 9] ^©SlgJS*RC«^S«GK^ + **© 

©i|#^pgig*^e>^m3 nfc*-©#tMK7»»i«fli 
^(ct^-c^a^+^Ji^mai 6©tfc*j«cfci>-a8i5£ 
3 n-s nsa^s^ifi©^^ h * t or^m 

[0060] fii&H=J> #i$£©sraj&5fc© 

**;l/^U**3 5«S«&jtm3g5K'J;*h 3 4&&mis 

x*<Dmmi8fii*&Atiz c <t**-c# ■&#»©««* + 

-fe Ui> * 3 5 »C*l6© 'J X h OT&^ii©? * 

«*«©*** jW5©a!^»tai. ^wtfrffiniff* 

[0061] &*+*)m<D&m4t&fia^if** *vm 
aos (7> icm?j: , >v:mmmm~>?*?+%&misx 



(7) 



C C (C a ' rb . „ f p KflliMT i »S©jt 

P _b©j£R§©£H-Ure*S . 

A., „=[ a' „ T . a* br 



* [0 06 2] M^sff^ra^^i-fTfliA.r.ptt. s: 
. . a\,. B ] C8> 



cc«:a , . r .,«^i'^JVpK:f«^-ce>nfci#B©jt ★ t*;vtu^ * 3 5«3frr. -€-©iiHli£3R©;to£>©£ra 

[oo64] mmmnwvte. ^m^mitmmt. jS. 
o) tc^^nr(r»€.f7?>iWt,©ift?*5. 



^^©sffl^ia^ *r* s. 

[0 0 63] ^ + *^H2U5'3f3 5B. t*.6©i^* 

*+fT3»j©HBt*it*u sasigfbi^pg^^i© 
n©afli« c©3itR?*a7c«a©^i- **±rflE«flnc 

W,. = S. (A r „A* rI> ) ■ 



(9) 



cctc, ( • ) - 1 IJ*f3aj©j£&-c&«5. (-)-tt^J so ©«^(9:^a-C*D. A rt »iHat 5tl©f 
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S„= (SNR...XN) m/I 

^©Wibt:. aSBSflSW • (average me 

an-square) ^ff . 

P» =diag (W..W ..) 

p/»*=diaq (abs (W t .) I abs (W\„) > 



#^20 03-23 38 0 
20 

* ^mm^fm^^fm^s. <n> © (*tfl) fi 1 
ja. rc*£ (io) K#jt&n-ci.»***9fiHt^©>i 

(10) 



[0065] 



(12) 



,s (W«,i ) V1 

[0066]7^'J >? *K1W S/c&tC. * * 

■teu^^35(i. A kr . ^L^mmmt^-c^ (1 
**«*«f tarn f ^ * * a. r . . *«w L-cffin 



C C «C. I 4 X©±r 1 <Dm\~C$> 0 . abs 

( • ) * ***-feU** 3 

5 fe utiwse *:« f - * ac^na^s Aft "J 
« <sa> © (*ra> vffi-e*>v* R..««*B«a* 

MSB = P t "* < ( 1 - W ».A„) P, ( I -W „A„) * 

+W ,„R..W„) P. C» 4) 

cc(c( .)-"it t^oifflt*«w)iwftaR«** * r *s. 

-T MSE©»> ^W^^^ Kii [0 0 6 7] 

SINR=MSE-' ( l5) 



&©^ f * juotb* e» ft*. 

[0068] «^«fc«*®lHK*. 
[0069] JW®re»3aW|-CtJ:. &PSig**SAft* 



[0 07 0iaWH5 : ^l^^> 4 ' (FDD) * 



(12) 
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[007 2] *l»-C^BI«*^' :1 * » * 3 7 «. * l^* 
^ 3>ha .-^3 3-ffi«U 3^0*,^ 

h a 3 3 a»»jiRs nfc^ **)i<omm =« > b 

3tt ^^y^fW*****^^* 0 *** 



(16) 

*,KC *ftKS-C6*lfcfi#KW**«^*- ***** 
[0 07 3] HSK. aaBfcfcHT. * ( 1 3 > 



A rt W*«x=S» 

ifcoTSMSsnsci*^^^**-^*^ [0073]PliKi SUICW^. ^ v x - — 



S=W* rxZb 

s 

Ztc^r^ a ( 1 6) «»u.- 

mis3ti/c*a^Hirao8/234,747K:iais3n-ci^« 



(1 7) 

[0076] aFW*©jS«Rtf*B£W2' * * * 

3*1. flH*«»2 4KJ:ot«l8*i&. *l»"Cffli 
vnft^afe 5 f38tt. 3s«MW^-* 3 is 

*»P«17 (a m) KiB^-riCtKAo-C. 

fi^i i*i£fiT3it*. tcfSKWK*^* 

[0077] 07 KJS-rJWWB*». awa****^ 
mt a i K*-rs«i^ i * 1 5 k 

3 8-^3^4. Biif2Him08/234.747KfBl83^ 

50 rtKWMft*. chftUKfWWt^ 



C13) 



#P120 0 3-2 3 380 



[0 07 9] 



Z = ka br a r bS 

5,4f***fB <o..„> KttkT^ii^ (u t ) 

CCK u.COBu.OWlW"^**- »-** B6tl * **** a " 

a r .= k-» Cu./u.CO) tZSt 
(j- j- , tgW3 hi. ccKBttt. It J: 9 W©#*»* 

• 9>*twiB«>»d«:. bb r = i mmi 

«Uk» BtB=It*5. cn*>«5ieffi^08/234,7 

[oosoiffli^^ 0 *'* 38 ;; Si 



24 

* [0 07 8] 

(18) 



(19) 



(20) 



^0 0 8 3 ] SI«*©£fffl-> * * 

^ . TTT tr rc»TT f*f«ISIttH4.79>.14 



[008 1] -o©f^HIMflK4rt»rtt. 

»iii»©cffl*it**B8fei*r. 

^©^M^^^xi 



[0084] b«k. $so©<fc sk. -jiBWaac j:-,-c 



ecisicn-directed)? a ~ » Eft* 
[0085] «T©«^aaWBWc*»''^*' &»© 



[0082] c*i6®8SB*«wr*i. am**** 
aw*********"****- 



iaWB«W*»^ ^XV^Xl SO 8^Si^mT>^^2o*>6^-©^ 

8«^ra©ra^©^+*^*^" rsfcltr ' 5 



(14) 



<fc**. J^T*©^^**^^** 
[00871 KKMOSWW™*- ~> W« 

S-*«*#iM.6n*. -sawte* a***** 
[0088] HwOStWItrB. »«i*»iwaa t 

** 

[00891 ^aaeofcaMce^w*^ 
t^^vy (tdd) tfSfflrs^^^^Ktow^ 

*ft£U «WW W <c©»*c* ijfiijlffl 

i/if***) who out) *« 40 

[0090] 
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«!£®W6«*H 9 Kwrr . 

[009 1 1 ^msi&a^t- 0 -^ 661 ** 

b . c) <«nuwiey>*2 (a, b. c) 
-C) tow©-^*?*-*^"*****- **** 

6tl fi£^-C-feJV»»6 7 <a..b. c)*SHffi3*i» 

[0 09 2] »»H1 (a. b. c) rtKS**Vtl»6 
g^lB^a-fe^tftt. -e©H2;H^©SPi^©^M->^ 

«jaa«y>f2 <a, b, c> ^ * 

a-76 6*31L-C. 1 b. 

tW«J*««b-C. WW85|5*««*»1 (a. b. 

[00933 ^■c.aasnwsiBi'^+ffiWA 

>RtfA> r *«Sbt:. satau*©. ts*w<t«*tr 
^;v©ffi»a»^^3ifi3n. ^ne©BR^* 

ustcaff-r * s j: ^ k-j-s c t-e* *. 
[0094] rasawrctt. ^«Bwa=»> 
6 6 tgibaFiiS^/S^/^®^ * 'J > * 

p^*B^* (ftlSitt) £mRtf3m7>r**®S 
P^**sN-©«S©®«^ + ***B««:#»t!S 4 
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L t7 >ttl8 (a ft)RC««T>rJ-l 

9 (a m) B. B TVntfM>r^W; 

l0 099) I- ^ 

bfcT * ? 9 > * + < * 

mmmvxo********- **** c k ^ 



to 1 0 0 ] iSSbit*^ MBSB****^^ 30 
BUTT*? < ©atBaWB^tiri**. 

[HliW>«*a:8WI 

[02] iiitt^t***!^' 
[04] WSEflHta©^**^©!- 3 ®*^® 



$$g!20 03-23 380 
28 

[as] aa**©*^***^**- 

[09] SOOSttBROWDa^ 3 ^ 0 -" 7 

1 mim 

3 

7 a»^ts» 

9 mmtstxz&mimmm^ 

1 0 ^nan, simMK^*as*ifc«a6fifi# 

1 1 3£m3*i6£UEfI^ 

12 awtfcs* 

1 3 ^S&zfxx-^v^r 
1 4 '&&=f- + *MsMsfa 

15 ^a*-****^ 

1 6 a ^S^-**-^^ 
16m ^a^ + ^Jl'SeS 
1 7 a + 
1 7 m ^-S^-f^WHt^ 

18 a SST>^ 

1 8 m SSST:'^ 

19 a S(lT>r^ 
19m SST>^^ 

2 0 gffl'r^frf^l'W 
2 1 JB@S 
22a £*8 
2 2m §fcM$s 

2 3 gsn-rji/^wf* 

2 4 

2 5 ffi^miSS 
26a ftfIS 
0 2 6m fgg£ 

27 srassfl©^-* 

2 8 smi/^y*^-* 
29 sm^ffl^®s 

3 0 SfflWWW^-* 

3 1 aateffiiffli^-* 
32 asrawswas* 
33 

34 y^i- 

3 5 * *jHj b * * 
50 3 6 SPSJg*^-*^"^ 



C16) 



3 7 £M*7*n-fe-7i>- 

3 8 * 

3 9 JWiKBtTVft- 
40 Sfiiiaii*^^ 1 '*' 9 * 

4 2 jlfil*g*^s8i 

4 3 Sfl^*Sfi(i^ 
4 4 jtpg^sMeaEM^ 
45 ^pg^ass 

4 6 JiBW»<OflBiSt»t^-* 

4 7 ®Pi^*-#-HS-^- !ie - tr = ,>ba '" 

4 8 aMa**-*-^-*- 

4 9 apg^^-'^^ 1 -^^-^ , . , 

— ^ 

51 aHM^aow 

5 2 afg^tS^ia^-^ 

5 3 ^^©OTSftteaSSS^--* 
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* 5 4 MFS8g*^m«l 

55 »w**aie«HEfc 

5 6 iaPi^^fi^^® 1 ^-^ 

57 mkm%$is®m®7--z 

5 8 SP§®*-7^^t»*> 

5 9 SPS^*-7^^d*><i^ 

6 0 am****-* 

e i jfflWB^^K-*®^ 

6 2 jiRS^t^S*- » h 
10 6 3 JMUJB* V -f 

6 4 »ws*i- -f^* 9081 

6 5 ffiW+yt'?-* 

6 6 ^a*a^=>>ba-^ 

6 7a -fe/Ugtl? 
67b 

6 7c -b>M*9l 

6 8 way»-fe-5?y>f 

* 6 9 itHS* 



[021 



•/ 1 



~/ 16m 



XL 
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✓ 19a /19m 
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^25 
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[03] 
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A' 
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63 
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^/48 





46 
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r 54 x 57 
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\ 62 \ cpu 



(22) 
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94040 ~7^>7-> W"?-* 
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